All refinements were performed using the GSAS suite of programs 1,2 and the model proposed by Ansell et al. 3 for 36 variables including zero-point and 18-term shifted Chebyshev background coefficients. Peak shape was refined by employing a pseudo-Voight function and
by Ansell et al. 3 for 36 variables including zero-point and 18-term shifted Chebyshev background coefficients. Peak shape was refined by employing a pseudo-Voight function and spherical harmonic (ODF) coefficients were refined for the hydrothermally prepared Ca 2 Mn 3 O 8 in order to model for preferred orientation. Figure S1 gives the Rietveld refinement profiles for the hydrothermal and co-precipitation synthesised Ca 2 Mn 3 O 8 materials (please note the refinement profile for the Sol-gel synthesised material is shown in the main body of the article). Table S1 gives a summary of the refined parameters. Table S2 gives a summary of the bond lengths and bond angles
Results and Discussion

Structural Analysis
determined from Rietveld refinement for each of the materials. Figure S2 shows an expanded region of the normalised absorption (from figure 4 in the main body of the article) for all samples and standards showing that normalisation are consistent across all materials. Figures S3(a) and (b) shows a comparison of the EXAFS data in reciprocal (k) and real space respectively for all three data samples. It is evident from these plots that the local structure is identical for all three morphologies with the exception of the effects of disorder. The fitted EXAFS data for the hydrothermal and co-precipitation prepared Ca 2 Mn 3 O 8 materials is shown in figure S4 and further confirms that a single model can be used to fit to all samples.
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Note the EXAFS fits for the Sol-gel prepared material is shown in the main body of the article. (4) 0.7200(7) 0.658 (2) 0.7221(9) 0.669 ( Figure S1: Rietveld refinement profiles for data fitted using the monoclinic C2/m model [3] to powder X-ray diffraction data collected for Ca 2 Figure S8 gives AC susceptibility data as a function of frequency. We note that no frequency dependence of the data is observed suggesting that differences between the zero field cooled (ZFC) and field cooled (FC) data do not arise from the evolution of a spin glass-like state. 
